Ethanol effects on three strains of zebrafish: model system for genetic investigations.
The effects of acute and chronic ethanol administration on the wild-type (WT), long-fin striped (LFS), and blue long-fin (BLF) strains of zebrafish were investigated. In the LFS strain, acute exposure to 0.25% (v/v) ethanol inhibited the startle reaction and increased both the area occupied by a group of subjects and the average distance between each fish and its nearest neighbor. Similar effects were found in the WT fish although higher concentrations of ethanol were required. No effects on the behavior of the BLF fish were observed with up to 1.0% (v/v) ethanol. Brain alcohol levels were comparable among the three strains precluding a pharmacokinetic explanation for the behavioral results. In LFS zebrafish, behavioral tolerance was observed after 1 week of continual exposure to ethanol. Conversely, chronic ethanol exposure of the WT fish for up to 2 weeks did not result in the development of tolerance, but rather appeared to increase the disruptive action of the drug. The present results suggest the observed strain differences in the effects of ethanol reflect genotypic differences in both the response of the central nervous system (CNS) to ethanol as well as the ability of the CNS to adapt to ethanol exposure. Although preliminary, the present study indicates that the zebrafish is an excellent model system to investigate the genetic determinants involved in regulating the responses to ethanol.